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The Inheritance of “Acquired” Characters. 

I have looked with much interest for some reply from 
your reviewer to the queries put to him in the letter of 
Mr. Spicer (January 16, p. 247). 

But while he does not attempt to enlighten us, Mr. 
Archdall Reid, one of the principal exponents of “ the 
infant science of heredity,” seeks to show in your columns 
of January 30 (p. 293) that there is no real basis for this 
controversy—that Weismann and Herbert Spencer, and all 
others who have dealt with the question, are alike in error 
in supposing that there is any real difficulty to be solved. 

Mr. Reid seeks to establish his position in this way. 
He objects to the distinction commonly drawn between 
“ innate ” and “ acquired ” characters ; he says these are 
inaccurate distinctions, and that they have given rise to a 
long drawn but “ futile controversy.” He holds the 
peculiar view that “ in man the main difference between 
the infant and the adult is due to the use acquirements 
made by the latter during development.” Thus, he 
says :—“ Nutriment supplies the material but not the 
stimulus, for all growth. Up to. birth, the human being, 
for example, develops wholly, or almost wholly, under this 
stimulus. Subsequently some of his structures continue 
to develop under it, for instance, his hair, teeth, external 
ears, and organs of generation, which grow whether or 
not they be used. But most of his structures now develop 
mainly, it not solely, under the stimulus of use, for 
example, his voluntary muscles, limbs, heart, and brain.” 
But surely the- fact that use occurs during the development 
(and therefore, of course, has some share in promoting 
the growth) of some parts of the human body must not 
blind us to the probable fact that the post-natal growth 
is essentially due to the same inherent causes as pre-natal 
growth. That being so, is it not absurdly inaccurate to 
say that " in man the main difference between the infant 
and the adult is due to use acquirements”? 

Then, again, Mr. Archdall Reid seems to assume (in the 
face of multitudinous difficulties) that the germs of all 
human beings are potentially alike. He says “ innate 
characters arise inevitably as the child develops, whereas 
some acquirements are more or less rare. But this is only 
because the stimulus of nutriment is inevitably received, 
whereas the stimulus of a particular use or injury may 
not be received. If, however, the latter be received, the 
acquirement arises just as inevitably as the innate 
characters. ” 1 

This may, and probably does, hold good for the result 
of injury and the production of scar tissue, but surely 
not in regard to the effects of use. No amount of use 
exercise could make a colour-blind man a good colourist, 
or enable many persons having, as it is commonly said, 
“ no ear for music ” to be good musicians. Thus in some 
persons what in the majority should be innate qualities 
are found to be wanting (owing to defects in organisation), 
while in other persons, wholly independent of any com¬ 
mensurate amount of use exercise, powers like those 
possessed by a Turner or a Watts, by a Mozart or a 
Beethoven, or such powers in the direction of mental 
arithmetic as were found in Bidder, Inaudi, and others. 
One person has highly developed auditory centres and 
cerebral regions in association therewith, another has a 
poor development of the same parts, and the same thing 
holds good for the visual centres and their associated 
cerebral mechanisms. Some of those having highly 
developed auditory centres may prove to have unusual 
musical abilities, while other persons, like Inaudi, may 
have marvellous powers in dealing with figures. 

It is, in fact, notorious that the stimulus of nutriment 
and the stimulus of use being present, the results in the 
way of acquirement will vary ad infinitum in accordance 
with innate differences in individual germs. Yet it is upon 
the basis of such views as I have quoted that Mr. Reid 
strives to show that the controversy as to the alleged 
“ transmission ” of acquired characters is due to a mis¬ 
understanding. “ Had the true nature of the distinction 
between innate and acquired characters been realised,” he 
says, “ had it been realised that the difference is one of 
stimuli, not of innateness or inheritability, and that 
acquirements are just as much products of evolution as 

1 No italics hers in origlna . 
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innate characters, it is impossible that the controversy 
as to the alleged 1 transmission ’ of the former could have 
endured so long as it did.” 

I venture to think that many will not be satisfied with 
Mr. Archdall Reid’s doctrines, and will still consider that 
the controversy is not closed, as he seems to suppose, but 
that there is a real problem open to discussion; and 
certainly those who believe that the effects of use and 
disuse may be inherited will not find anything in Mr. 
Reid’s letter to show that they are wrong. 

In your pages in 1905 (June 15, p. 152) there was a 
brief communication on this subject from Mr. Woods 
Smythe which I take to be of considerable importance. 
He says :—“ Lately I heard a missionary at a May meet¬ 
ing tell of the marvellous facility with which Chinese 
children memorise whole books of the Bible; the four 
Gospels, and sometimes the Acts also, being an easy feat 
for children of ten or twelve years. Having carefully 
sought information from other authorities, I find these 
facts confirmed, and that the same applies to Mohammedan 
children. We are aware that for ages their ancestors 
have been compelled to memorise long portions of their 
sacred books, and although occasionally we meet with a 
child of any nation with a gigantic memory, that differs 
widely from the case of a people where it has become 
a general characteristic.” 

Facts of this kind are very difficult, if not impossible, to 
understand except upon the supposition that use and prac¬ 
tice carried on through many generations have led to the 
begetting of germs having modified developmental 
tendencies. 

How would Mr. Reid explain such facts? In his letter 
he says :—■“ Memory, the power of learning, develops 
under the stimulus of nutriment, but intelligence and 
reason develop under the stimulus of use.” Memory is, 
therefore, for him one of the so-called “ innate ” characters 
which develops independently of the stimulus of use and 
exercise. For him, therefore, there ought to be no such 
remarkable memorial powers as those which have been 
referred to by Mr. Woods Smythe. 

H. Charlton Bastian. 

The Athenaeum, London, February 3. 


The Nature of Rontgen Rays. 

In Nature of January 23 (p. 270) Prof. Bragg defends 
his neutral pair theory of X-rays, and his explanation 
of scattering and polarisation on this theory, against a 
criticism which I made in a recent letter (Nature, October 
31, 1907). Though he appears to have enlarged his con¬ 
ception of the possible function of the ether pulse in X-ray 
phenomena, he contends that my one assumption is un¬ 
justifiable, consequently is of no value as a critical test. 
Prof. Bragg had assumed that a pair revolves in a plane 
containing its direction of translatory motion, that when 
incident on light atoms it is liable to be taken up only 
by an atom revolving in the same plane, sometimes to be 
ejected again, and that if ejected again it continues to 
rotate in the same plane. My assumption in calculating 
the distribution of intensity of secondary radiation was that 
after being taken up by an atom its liability to be ejected 
again is equal in all directions in that plane. This does 
not appear quite so unjustifiable as, from Prof. Bragg’s 
letter, one would judge it to have been. 

It is evident, however, that this assumption is not a 
necessary part of the argument against the neutral pair 
theory, though it appeared, and still appears, to me to be 
the nearest approximation one can make to the probable 
behaviour of a pair, if we accept Prof. Bragg’s previous 
assumptions. 

But to make calculation possible in place of such a 
definite distribution we may assume any one of a score of 
others, as Prof. Bragg does not suggest one. Still, experi¬ 
ments supply what appears to me to be absolutely con¬ 
clusive evidence in favour of the ether pulse theory. For, 
after measuring the intensity of secondary radiation pro¬ 
ceeding in a direction perpendicular to that of propagation 
of the primary beam from a substance of low atomic 
weight during the transmission of u soft ” X-rays (con¬ 
ditions producing the most complete polarisation), I have 
found that the intensity of radiation in a direction opposite 
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to that of propagation of the primary rays as experiment¬ 
ally determined is within 5 per cent, of that calculated 
on the ether pulse theory (see Phil. Mag., February, 1908). 
If Prof. Bragg can suggest a distribution of ejected pairs 
that will produce such close agreement between the calcu¬ 
lated and experimentally determined intensities, it will be 
time to consider the theory further. 

My argument has not been concerned with 7 rays, but 
with the type of radiation with which I am experimentally 
more familiar—X-rays of ordinary penetrating power. 

University of Liverpool. Charles G, Barkla. 


The Wave-length of Rontgen Rays. 

In his theory of thermodynamical radiation, Planck has 

found the simple law e = h„n = h Q ~, where e is an element 

A 

of energy, k 0 = 6*55* 10-27 a constant, n the frequency, A the 
wave-length of an electromagnetic resonator, c the velocity 
of light; according to this “elementary law” the energy 
of an electromagnetic resonator changes during a period 
by a multiple of e. 

Applying Planck’s elementary law on the emission of 
Rontgen rays by stopped kathode ray particles, I have 
found the following ( Physik. Zeitschr viii., 882, 1907). Let 

e h — ’.V be the kinetic energy of a kathode ray, € its 


electric charge, V the freely traversed potential difference, 
the total kinetic energy may be, by stopping, transformed 
into energy of radiation. The smallest wave-length of the 

. . . "^JlrnC z’i C 

emitted Rontgen radiation is then ** = —— ~—rr ; for a 

€k € V 

working potential difference of 6o,ooo volts on a Rontgen 
bulb A* becomes 6-io- 9 cm. Haga and Wind [Ann. d. 
Phys., x., 305, 1903) have found by their experiments on 
diffraction for the wave-length of the used Rontgen rays 
the value X = 5-io-’ cm. 

It is clear that the reversed phenomenon—the trans¬ 
formation of Rontgen rays into kinetic energy of electrons 
—gives the emission of secondary kathode rays by Rontgen 
rays, or more generally by light. I have deduced from 
Planck’s elementary law that the maximum of the velocity 
of secondary kathode rays is independent of the nature 
and temperature of the radiating body, but inversely pro¬ 
portional to the square root of the absorbed wave-length. 
This statement is in agreement with the observations of 
Innes (Proc. Roy. Soc., lxxix., 442, 1907); the observations 
cannot be explained by the hypothesis of J. J. Thomson 
and W. Wien that the emission of secondary kathode rays 
is produced by some radio-active process. 

It may be added that Planck’s elementary law is also 
confirmed by my observations on the Doppler effect on 
Kanalstrahlen; the simple or two-fold minimum of the 
intensity in this effect is explained by that law ( Physik. 
Zeitschr., viii., 913, 1907). Applying the law to a hypo¬ 
thesis of the origin of banded spectra, it is possible to 
calculate an inferior limit for the spectral position of the 
banded spectra of the saturated and “ loosed ” valencies 
in chemical compounds ( Physik. Zeitschr ., ix., 85, 1908). 

J. Stark. 


The Orientation of the Avebury Circles. 

In Sir Norman Lockyer’s notes on the orientation of 
stone avenues printed in Nature, January 16, pp. 249-257, 
in dealing with Avebury, he founds his argument as to 
the existence and direction of the Beckhampton avenue 
upon Stukeley’s statement as to the remains of it visible 
when he wrote in 1724. He then passes to the Kennet 
avenue, and says 

“ As will be seen from the map, this avenue apparently 
was connected with the southern circle as the Beckhampton 
one was with the northern one. If this were so, certainly 
the enormous bank, erected apparently for spectacular pur¬ 
poses, which is such a striking feature of Avebury, was 
not made until after the Kennet avenue had fallen out of 
any astronomical use.” 

In accordance with this statement, Sir Norman Lockyer 
marks on the map reproduced to illustrate his notes the 
course of the south-eastern or Kennet avenue as a straight 
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line making directly for the centre of the southern circle 
across the existing bank and ditch well to the left of the 
present road leading to Kennet. In this he entirely ignores 
the fact that Stukeley (in the map given by Long, “ The 
Temple at Abury surveyed by Dr. Stukeley in 1724 ”) 
marks two prostrate stones of the avenue actually in the 
existing gap in the earthworks by which the Kennet road 
enters Avebury, and furthermore notes that they were 
“ broke 1722.” Aubrey, too, in his plan taken in 1663 
(reproduced in Jackson’s “ Aubrey,” p. 319), shows seven 
stones of the avenue as lining the sides of the existing 
road immediately on its leaving the gap in the mound. 
Lastly, there is standing at this moment a few yards 
on the right-hand side of the Kennet road a large stone 
which is the only one now remaining of those seen by 
Aubrey and Stukeley at the point where the avenue struck 
the earthwork circle. This stone was apparently not 
noticed by Sir Norman Lockyer. 

Surely if anything can be said to be certain at all about 
Avebury, it is that the Kennet avenue joined the outer 
circle through the existing gap in the rampart by which 
the Kennet road enters it to-day, and did not make straight 
for the centre of the southern circle over the bank and 
ditch as shown in Sir Norman Lockyer’s plan. Theoretic¬ 
ally, perhaps, it ought to have done so, but as a matter 
of fact, if any weight is to be attached to the statements 
and plans of Aubrey and of Stukeley, and to the position 
of the one existing remnant of the avenue on the spot 
to-day, it did not. In the interests of accuracy it seems 
desirable to point this out. Ed. H. Goddard. 


Stability in Flight. 

Mr, Mallock (January 30, p. 293) seems to presume, 
as a great many others do, that an apparatus on the 
aeroplane principle “ demands constant attention on the 
part of the aeronaut ” to maintain its stability in the air. 
We are apt to get ideas from watching the behaviour of 
little bits of paper floating in the gusts of wind, and to 
forget that the flying machine of the future may run into 
tons of weight. Though a frail canoe may easily capsize, 
the big ship seldom turns over even in the roughest of 
seas. Even so primitive a contrivance as we may pre¬ 
sume that of Mr. Farman to be is some 33 feet across 
and weighs, complete, half a ton. Such a structure is 
not easily upset by mere puffs of wind. But it is also 
evident that a machine can be designed possessing nearly 
perfect automatic stability. Langley’s model, away from 
all human control, flew steadily on over the billows of the 
air for a minute and a half. A well-designed and well- 
balanced machine is automatically stable without any 
pendulums or other appliances; in fact, it forms a pen¬ 
dulum of itself. B. Baden-Powell. 

32 Princes Gate, S.W., February 1. 


Referring to the letter which appeared under the 
above heading in Nature of January 30, I have given 
some little attention to this subject for the past few years,, 
and thoroughly endorse your correspondent’s views. 

Any balancing apparatus must be automatic in its action 
if it is to respond to the changes in the relative motion 
of the air without delay. It would seem to me that any 
such apparatus must, as is suggested in the letter referred 
to, depend on the conservation of angular momentum in a 
pendulum or fly-wheel. Such a pendulum (or system of 
pendula) or fly-wheel may operate directly or indirectly, 
i.e. the torque of resistance opposing change of angular 
momentum may be employed to right the aeroplane, or 
may operate mechanism to control the position of guide 
planes or jockey weights, or rotate the main planes in a 
suitable manner. The first case is analogous to the 
Brennan mono-rail system, the second to the Obry torpedo 
balance. Herbert Chatley. 

32 Britannia Road, S., Southsea, February 1. 


The Stresses in Masonry Dams. 

I do not think that Prof. Pearson proves his point. 
Is it not an axiom of practical mathematics that nearly 
identical functions (within certain limits) may have widely 
different second differentials? Between 0 and 7r, for 
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